3/17 




4/17 




5/17 



1 



505 



HOST PORT 
TARGET CODE 



1 



510 



HOST PORT 
INITIATOR CODE 





PPRC MANAGER 








VA & CACHE MGR 








DEVICE SERVICES 



^515 



-520 



-525 



I 



TO EXTERNAL DEVICES 



) 



Fig. 5 



6/17 



601 (600 



A1 SENDS 
ECHO 

TO B1 VIA 
LINK 1 




A1 SENDS 

CMD 
TO B1 VIA 

LINK 1 


c 603 




\ (605 


A1 STARTS 
LINK 
TIMER 




A1 STARTS 
COMMAND 
TIMER 










(610 


r=o — 


A1 RECEIVES 
'ACK' 



I C615 







A1'S COMMAND 
OR LINK 




(620 


TIMER 
TIMES OUT 


; ai 

TRANSFERS 
CONTROL TO ! 
A2 






(625 




A2 

COMMUNICATES 
WITH B2 
VIA LINK 2 






(630 




B2 

ACCESSES 
LUNX' 





Fig. 6A 



7/17 




1 



643 



BOTH 
C C! 
RECEIVE PING 



N 



647 



C FAILS 



1 



635 



C, C! SET 
HB TIMERS 



1 



640 



C, C! SEND 
PING 
TO EACH OTHER 




1 



645 



C, C! RESET 
HB TIMERS 



650 



C'S 
HB TIMER 
TIMES OUT 



1 



655 



C! PERFORMS 
CONTROLLER 
FAILOVER 



1 



660 



C! SENDS 
DATA OVER 
C!'S LINK 



Fig. 6B 



1 



701 



8/17 



HOST ISSUES 
WRITE COMMAND 



) 





c 705 


CONTROLLER 
RECEIVES 
WRITE COMMAND 




c 710 


COMIN 
SEN" 
VAL/ 


/lAND 

rTO 

WER 



WRITE DATA 
TO WRITE-BACK 
CACHE 



1 



715 



VA 
RETAINS 
CACHE LOCK 



1 



720 



SEND WRITE 
DATA TO 
REMOTE TARGET 



1 



725 



TARGET WRITES 
DATA TO 
W-B CACHE 



1 



730 



TARGET SENDS 
COMPLETION 
STATUS TO 
INITIATOR 



1 



735 



PPRC MGR 
NOTIFIES 
VAOF 
COMPLETION 



1 



745 



STATUS SENT 
TO HOST 



> 



1 



740 



VA COMPLETES 
WRITE 
OPERATION 



Fig. 7 



HOST ISSUES 
WRITE COMMAND iL801 



9/17 



CONTROLLER 
RECEIVES 
WRITE COMMAND 



-805 



COMMAND 
SENT TO 
VA LAYER 



-810 



WRITE DATA 
TO WRITE-BACK 
CACHE 



1 



815 



VA 
RETAINS 
CACHE LOCK 



MICRO-LOG 

THE 
LBN EXTENT 



-820 



SEND HOST 
COMPLETION 
STATUS 



-825 



830 



SEND WRITE 
DATA TO 
REMOTE TARGET 



835 



TARGET WRITES 
DATA TO 
W-B CACHE 



f REMOTE COPY 
SUCCESSFULLY 
\COMPLETED? 




1 



845 



TARGET SENDS 
COMPLETION STATUS 
TO INITIATOR 



N 



GO TO 
FIG 8B 



CONTROLLER 
CRASH W/REMOTE 
COPY IN TRANSIT? 



855 



1 



850 



MARK 'WRITE 
COMPLETE' 
STATUS IN 
MICRO-LOG 







N 


860 — 


PERFORM OTHER 






ERROR HANDLING 


H 



PPRC MGR 
UNLOCKS 
CACHE 



( DONE ) 



Fig. 8A 



10/17 



FROM 
FIG 8A 



) 







INHIBIT 
HOST 
WRITES 







-865 



'RE-PLAY' 
REMOTE COPY 
PRESERVING 
ORDER 



870 



1 



895 



DO OTHER 
RECOVERY/ 
ERROR HANDLING 



N 



REMOTE 
COPY 
SUCCESSFUL? 




875 



DONE 



c 880 

CLEAR 
RECORDED 
WRITE ENTRY 



ALLOW 
HOST 
TO RESUME 













ALL 
ENTRIES 
CLEAR? 




Fig. 8B 



1 1/17 




12/17 




13/17 



ACCESS TO 

TARGET 
IS BROKEN 



-1105 



LOGGING 
STARTS 



-1110 



HOST WRITES 
REDIRECTED TO 
LOG UNIT 



-1115 



ACCESS TO 
TARGET 
RE-ESTABLISHED 



-1120 



MERGING 
STARTS 



-1125 



HOST DATA STILL 
WRITTEN TO 
LOG UNIT 



-1130 



WRITE LOG 
UNIT DATA 
TO TARGET 



-1135 



LOG WRITES 
PAUSED 
TO ALLOW 
MERGE READS 
TO CATCH UP 



-1140 



MERGE READS 
CATCH UP 
WITH 
LOG WRITES 



1145 



LOGGING 

AND 
MERGING 
COMPLETED 



-1150 



HOST WRITES 
DATA DIRECTED 
TO TARGET 



-1155 



Fig. 11 



14/17 




15/17 




16/17 






< 




\— 


C0< 


Oo 


X 


LU 






UJ 

o 


WRI 



52 Z V 

~ 4 oSg 



mm 

co<j o 





< U 1 


in 


SETL 
MIN(L/ 
L/ 





LU CO 
\— CO 

EOLUlu 

^nOLU 



o 

LU 

LT 

Q 
Zi 
LU 
CO 



LU 
H 

5 a: 

LU 1— 

o 



CM 

5 



LU 

LU 

3^ = 
LU ^ Q 

a. 



LU 



LU 

b t 

°^LU 
OpLU 



i 



o 
o 



ECTRL 
ETESA 
OMMAND 


CO 
CO 


E WRITE 
FROM 
GRESS 
EUE 


REMOT 
COMPL 
WRITE C 




DEQUEU 
CMDI 
INPRO 
QUI 



fU LU 

OOLU 
UL 0. 




UL 



17/17 



ESTABLISH 
SITE-TO-SITE 
CONNECTION 






SEND TARGET 

SET OF 
TEST FRAMES 






RECEIVE 
RESPONSE 
FROM TARGET 






CALCULATE 
AVG. 2-WAY 
TRANSIT TIME 






INCREASE 
TRANSIT TIME 
BY CONTINGENCY 
FACTOR 







-1500 



-1505 



1515 



1520 



WORST-CASE V-1525 




Fig. 15 



